Reversion of L forms to the normal bacterial state has been described in general terms in a variety of bacterial cell-L-form systems (Dienes and Weinberger, 1951) . The relatively large 3B type L colony formed on penicillin-containing medium is composed entirely of spherical bodies of varying sizes (2 to 10 ,u in diameter) that appear to propagate by a budding process. In contrast, 3A type L forms, also induced by penicillin, produce a tiny, subsurface colony composed of very small, deeply staining granules. Estimated rates of L form reversion vary widely from rapid and efficient reversion of 3B type L bodies to rare and delayed reversion of 3A type L forms and finally to the apparently permanent (stable) 3A L forms encountered in many investigations (Kawatomari, 1958; Medill-Brown, Hutchinson, and Cocklin, 1960; Freimer, Krause, and McCarty, 1959; Sharp, Hijmans, and Dienes, 1957) . There is general agreement that 3A type L forms represent a more extensive departure from normal bacterial cells than do 3B L forms (Taubeneck and Schuhmann, 1959) and consequently that reversion to the bacterial state by 3A L bodies is basically a more complex phenomenon than reversion of 3B type L bodies.
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The studies reported below present the initial attempts to define quantitatively some parameters of reversion of 3A type L forms of Proteus mirabilis. These data show that reversion of such L forms is indeed a rare event but with a definite probability of occurrence which can be altered by modifications of the growth environment.
Furthermore, the available evidence indicates that reversion of these L forms is a physiological and not a genetic event. Finally, the quantitative characteristics of reversion of 3A L bodies suggest a general explanation for permanence or impermanence of L forms.
MATERIALS AND METHODS P. mirabilis strain F was employed in these studies. Stock cultures were maintained on nutrient agar slants stored at 4 C and transferred to fresh medium every 6 weeks. Inocula of cells were prepared by growth in Penassay (Difco) broth on a shaker at 37 C for 24 hr.
The plating medium consisted of Penassay broth compounded from concentrated stock solutions of the individual ingredients plus 0.8% agar, 10-2 M MgSO4, and 10% (v/v) sterile defibrinated horse serum (unless otherwise noted). The details of preparation of this medium are described in a recent paper (Altenbern, 1961) . The general medium notation defining agar concentration, concentration of penicillin in units per ml, and tonicity (molarity of sodium succinate) as described earlier (Altenbern and Landman, 1960) has been retained. Thus, medium I contains 0.8% agar, 200 units of penicillin per ml, and no succinate, whereas medium II is liquid and contains no agar or penicillin but does contain 0.3 M sodium succinate, sterilized separately and added aseptically. The initial crop of 3A type L colonies was obtained by plating appropriate dilutions of Proteus onto medium I containing glucose-phosphate autoclaved at pH 7.7 to suppress growth of 3B L colonies (Altenbern, 1961) . After 6 days of incubation at 30 C, blocks of agar containing a total of 100 to 200 3A L colonies were excised from the plate and suspended in 10 ml of liquidmedium HI in the 50-ml receptacle of a Servall Omnimixer controlled by a rheostat (Powerstat by Superior Electric Company). The agar blocks were then triturated for 45 to 60 sec in the Omnimixer operating at step 35 of the Powerstat. The resulting suspension was then centrifuged for 30 min in an anglehead centrifuge. The supernatant fluid was carefully withdrawn with a syringe and needle and examined by phase microscopy. Many pilot experiments have shown that any 3B bodies, initially present or purposely admixed, are sedimented by this centrifugation step, leaving only 3A granules, occasional fragments of agar, and a few ghosts of large bodies in the supernatant liquid. Hypertonic medium is essential for retention of viability of 3A L granules least squares. Two separate determinations gave nearly identical results. By extrapolation of these lines to the ordinate intercept, the frequency of reversion can be determined. For example, the 37 C line in Fig. 1 Fig. 1 . As with growth of 3B L bodies in liquid media (Altenbern and Landman, 1960) , the generation times of 3A type L bodies on agar at 37 and 30 C are nearly identical, whereas the generation time at 23 C is significantly greater.
The strong dependence of reversion frequency upon incubation temperature is illustrated in Fig. 2 Fig. 3 as cell/L ratios, as defined in an earlier publication (Landman, Altenbern, and Ginoza, 1958 The reversion frequency at 30 or 37 C seems to be remarkably stable and could be altered by onlv two modifications of the medium. Inclusion in the medium of the inhibitor of 3B type L growth, generated by autoclaving glucose in phosphate buffer at pH 8.8, markedly extended the incubation period required for reversion. Reduction in serum amount to 4% (v/v) also decreased the reversion frequency significantly (Fig. 4) . It is to be noted that the generation time was not appreciably altered by these medium changes. The other constituents of the medium, namely, peptone, beef extract, yeast extract, and NaCl, could be varied in amount from 0.1 to 2.0 times that present in Penassay medium without altering either the frequency of reversion or the generation time.
DISCUSSION
Although numerous authors have described the apparently low rate of growth of 3A type L forms, the preceding data estimate the actual generation time of these units. The values obtained are considerably in excess of those derived for 3B type L forms from the same strain of P. mirabilis (Altenbern and Landman, 1960 
